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Abstract: The evaluation of near-naturalness is a widely discussed topic at present. It is of great significance to restore
forest ecological function and protect forest sustainable development by establishing a near-naturalness evaluation system.
However, there is no unified evaluation system for forest near-naturalness. This study focuses on the construction of near-
natural evaluation based on water conservation capacity and provides theoretical support for the restoration of forest

ecosystem services. In order to explore the management mode of near-natural forests, this paper takes the artificial forest in

EETE SR IR FHERR 45 40 I8 B DD RS TR BT FE 5 7- 3 ( 2022-SF- 160)
Wo#m H #9:2023-05- 15; P £& H kit B 3 :2024-01- 13
# WIRAE# Corresponding author.E-mail ; hkn@ bjfu.edu.cn

http ://www.ecologica.cn



2972 xR 44 %

the outer edge of Qilian Mountains in Qinghai as a case study. The forest in Qilian Mountains plays an important role for
water conservation in western China. However, in the early stage, some plantations were planted according to the timber
forest structure. As a result, there are widespread problems such as poor stability of forest system, low water conservation
function, and difficulty in sustainable development of forests. It is an urgent problem to objectively evaluate the water
conservation capacity of existing plantations and explore the near-natural management measures of forests. In this study, 40
spots planted with the Picea crassifolia Kom. forest, Betula platyphylla Suk. Forest, and Picea crassifolia Kom. and Betula
platyphylla Suk mixed forest with different stand origins in Jinchangou and Talgou small watershed in the eastern Qilian
Mountains were investigated. Sensitivity analysis was carried out on the indexes related to naturalness and water conservation
ability, and the medium and high sensitivity indexes were selected. The forest water conservation function was evaluated
quantitatively by fuzzy matter element method, and the near-natural degree of artificial forest was evaluated quantitatively by
Euclidean distance method combined with the entropy weight method. Six methods were used for regression fitting ( R*>0.4)
of near-naturalness and water conservation scores, and four near-naturalness evaluation levels were established by K-means
method. The results showed that most of the artificial forests in the eastern Qilian Mountains were in the semi-natural forest
stage, and the near-naturalness and water conservation ability of the pure forests could be improved by transforming them
into mixed forests. In the meanwhile, the study demonstrated that the forests in the semi-natural stage were the key object of
forest transformation. By transforming semi-natural forests, the water conservation capacity of local forests can be greatly
improved. In addition, the study still needs to investigate the near-natural forests to improve the progress of the evaluation

system and further explore the near-natural forest management measures for semi-natural forests.

Key Words: natural forest; plantation forest; water conservation function; degree of nearness
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Fig.1 Overview of the study area
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Table 1 Overview of the spots

PRI Ve FEs AL IR R ] e T WM
Origin of forest Type of Number Average Average Elevation Slope
stands stand of plots height/m DBH/cm distribution/m distribution/ (°)
SRR =R 4aikk
3ai“.“ ZI.*/ L . 7 16.72+0.84 20.85+0.74 2419—2678 10—29
Artificial forest Picea crassifolia Kom.
(2
FIFEAL I 2 14.11£0.66 23.69+0.26 2610—2869 20—37

Betula platyphylla Suk.

I FFERI

Picea crassifolia Kom.x 11 15.03+0.57 23.56+0.48 2470—2869 24—30

Betula platyphylla Suk.

k4
AL Z*;E)M( - 5 11.70+0.35 15.61+0.39 2459—2622 0—30
Natural forests Picea crassifolia Kom.

ot

P 5 10.87+0.41 12.83+0.64 2642—2944 14—26

Betula platyphylla Suk.

EYASLEE N

Picea crassifolia Kom.x 10 11.25+0.29 15.93+0.55 2756—2940 10—21

Betula platyphylla Suk.
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Fig. 2 Near-nature evaluation index system
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Table 2 Evaluation index system of water conservation ability in eastern Qilian Mountains

Mo IR HRIK IR IR RE T HR R A 2 HARF-H(H b 22 A BAL

Origin of forest Vegetation water source conservation ability Arithmetic Standard Coefficient g?ffﬁfiy

stands index system mean deviation of variation

AT A e 1 JEE/m 6.35 2.81 0.44 g

Artificial forest )2 HEK i/ mm 0.83 0.31 0.38 HgURR
Wit P RSE/ em 3.13 1.74 0.56 U
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FiKAES1/ (¢/g) 1.83 0.97 0.53 H UK
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IR B A FLKE (0—20 cm) /% 4.13 2.87 0.70 e R
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M PR BE/ em 3.16 1.66 0.53 HhUR
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Table 3 Index system of near-naturalness evaluation of 20 plantation plots in eastern Qilian Mountains

BREARENE s ot Cathen st
Vegetation near naturalness index value deviation of variation Sensibility
AR BE Canopy density/% 0.68 0.07 0.10 PR ABURR
IR Uniform angle index 0.41 0.09 0.22 [R5¢R3
TRAZE Mixed degree 0.07 0.12 1.75 = U
K/INHEEL Neighborhood comparison 0.48 0.12 0.25 AU
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KB AEDL Fire danger rating 0.54 0.11 0.21 385003
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L5 Structure type 0.81 0.27 0.33 rh g
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Table 4 Classification standards of the near naturalness of the main artificial forest types in Qilian Mountains
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MG F AR B 5 T 2lbR 3R B TR SRR V5 25 A0 B 52 48 ARSI E MR Ay 1 SR BE 3T , 44 1o AR MRS 1, X F
A AN TP it 4 M s SN TR S AR BE S B2 i HI SR EE T TR, 5 SR R WV A8 L9 2 3 SR BE T
A 22 v 0 = UBAR B, BRI OE , E— 2B 5038 EIRAC HL B T2 AR AR A B LA BB R L, M T
R FIRIF I, AR SORE ARMGE A SR 5K IR0 TR RE AR & K IR IR IR N TARIES T3 F AR EETEMY IR B HGE A
SRAGGR I AT Ay s W TFAE S RARMOK IR IR TR R T , 38 55 21 R IR N TOMOK IR RE ) nT R & e fie )1 B
AELERE X, R AR 25 FUR AL | R SN 2 WL b S AN [R] 3T AR 55 2 AR 73 28 U TE 7K IR
FEREST E I 2ERE XS KGR AR AT T — 2B IR 5%, A A Tt — S i miz ot iR 2R
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1], et HAR SR 4 i HOK IR SRAE 1 o LA WEFEATI 5 % 3 R AR AR BEA T I8 £, DA I IR R R JEE , OF:
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